Biological activity and receptor binding of human prointerleukin-1 beta and subpeptides.
We report here that the human interleukin-1 beta precursor (proIL-1 beta) protein as well as several interleukin-1 beta (IL-1 beta) subpeptides bind cellular receptors specifically and exhibit biological activity by stimulating proliferation of helper T-cells. IL-1 beta polypeptides have been synthesized by in vitro translation of mRNAs transcribed from plasmid vectors containing the bacteriophage SP6 promoter joined to the complete IL-1 beta cDNA or to deletion constructs. The quantity of IL-1 beta in vitro translation products was increased significantly by replacing the cognate IL-1 beta untranslated leader sequence with a 37-nucleotide plant viral untranslated leader. Translation of chimeric mRNAs followed by direct bioactivity assay demonstrated that mature IL-1 beta-(117-269), proIL-1 beta-(1-269), and peptide IL-1-(71-269) were all biologically active. Specific binding to cellular receptors was observed with these three IL-1 beta molecules; moreover, several peptides with minimal biological activity also bound receptor specifically. The biological activity and receptor binding properties of the IL-1 beta proteins reported here contrast with those described by Mosley et al. (Mosley, B., Urdal, D. L., Prickett, K. S., Larsen, A., Cosman, D., Conlon, P. J., Gillis, S., and Dower, S. K. (1987) J. Biol. Chem. 262, 2941-2944; Mosley, B., Dower, S. K., Gillis, S., and Cosman, D. (1987) Proc. Natl. Acad. Sci. U.S.A. 84, 4572-4576), who reported that proIL-1 beta-(1-269) had no biological activity and does not bind receptor. Our results indicate that proIL-1 beta is active at a relatively high concentration, and analysis of the proIL-1 beta-(1-269) and IL-1-(71-269) bioactivity data suggests a possible relationship with membrane-bound IL-1.